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(54) LIQUID CRYSTAL DISPLAY BODY 

(57)Abstract: 

PURPOSE: To provide a liq. crystal display body not 
causing whitening, uneven display, etc., and ensuring high 
display grade. 

CONSTITUTION: A liq. crystal layer is held between 
upper and lower substrates 2, 1 with separate electrodes 

on the insides and the sealing parts of the substrates 2, & * « 

1 are made electric conductive. A metal pad 3 for 
electric conduction having >2/3 of the sealing length is 
fitted to the sealing part of at least the substrate 1 and 
electric conductive spacers 5 and electric 
nonconductive spacers 4 are all owed to exist only 
between the sealing parts. 
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1. This document has been translated by computer.So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display object characterized by to make the seal section into a 
current carrying part, and to prepare 2/3 or more putt for a metal flow of seal length in the seal 
relevance section of one [ at least ] substrate in the liquid crystal display object which has a 
current carrying part for connecting to the electrode on the substrate of another side the 
electrode on the substrate which has an electrode inside and counters it on both sides of a 
liquid crystal layer, and one substrate, and for a conductive spacer and a non-conducting spacer 
to exist only in this seal section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid crystal display object which has a 
current carrying part for connecting to the electrode on the substrate of another side the 
electrode on a liquid crystal display object especially the substrate which has an electrode inside 
and counters it on both sides of a liquid crystal layer, and one substrate. 
[0002] 

[Description of the Prior Art] It is easier to prepare a current carrying part in the interior of a 
liquid crystal object, to connect one substrate to the electrode of another side, and to connect 
with an external circuit only from one substrate generally, rather than it pulls out an electrode 
from each two substrates, in case it connects an electrode to an external circuit, although a 
liquid crystal display object comes to prepare a liquid crystal layer between two substrates which 
have an electrode inside and counter it 

[0003] As this means, to JP,59-28186,A t the conductive SU **-sir which has a path equivalent 
to the SU **-sir for cell gap maintenance is mixed to a sealing compound, the flow of a vertical 
substrate is aimed at, and making the decision of a cell gap by the non-conducting SU **-sir 
which the display except a current carrying part was made to distribute is indicated. 
[0004] However, pixel density became high from the request of a high-definition picture in recent 
years, that is, by the above-mentioned conventional method, the SU **-sir distributed to the 
display disturbed the orientation of liquid crystal, white NUKE occurred, and there was a problem 
of reducing display grace as pixel area became narrow. Furthermore, since only about two 
electrode putt for external circuit connection could not be found even if it mixes a conductive 
SU **-sir to a sealing compound, when resistance of a transparent electrode was high, 
resistance changed with differences in the distance between electrode putt and each pixel, and 
there was also a problem that display nonuniformity occurred. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention solves the above-mentioned 
conventional trouble, and it aims at offering the high liquid crystal display object of display grace 
which is not generated [ nonuniformity / display / white NUKE, ]. 
[0006] 

[Means for Solving the Problem] Namely, this invention is set on the liquid crystal display object 
which has a current carrying part for connecting to the electrode on the substrate of another 
side the electrode on the substrate which has an electrode inside and counters it on both sides 
of a liquid crystal layer, and one substrate. It is the liquid crystal display object characterized by 
making the seal section into a current carrying part, and preparing 2/3 or more putt for a metal 
flow of seal length in the seal relevance section of one [ at least ] substrate, and a conductive 
spacer and a non-conducting spacer existing only in this seal section. 

[0007] The semiconductor substrate which has the single crystal Si layer manufactured by the 
method which is shown below in addition to the usually used substrate can be used for the liquid 
crystal display object of this invention. And a liquid crystal device, a liquid crystal drive circuit, 
and other circumference drive circuits can be simultaneously created on the same substrate. 



Hereafter, it explains per the method. (It is hereafter called "the production method of a porosity 
Si use semiconductor substrate".) 

The single crystal Si layer of a semiconductor substrate forms a single crystal Si base using the 
porosity-ized porosity Si base. 

[0008] According to observation by the transmission electron microscope, although the hole of 
the path of about about 600A of averages is formed and the density becomes below a half 
compared with a single crystal Si, the single crystal nature is maintained by this porosity Si base, 
and it is also possible to it to grow a single crystal Si layer epitaxially to the upper part of a 
porous layer. However, above 1000 degrees C, the rearrangement of an internal hole happens 
and the property of accelerating etching is spoiled. For this reason, low-temperature growth of a 
molecular-beam epitaxial grown method, a plasma CVD method, heat CVD, optical CVD, a bias 
spatter, a liquid crystal grown method, etc. is made suitable at epitaxial growth of Si layer. 
[0009] After porosity-izing P type Si here, how to grow a single crystal layer epitaxially is 
explained. 

[0010] First, Si single crystal base is prepared and it is porosity-ized by the anodization method 
using HF solution, the density of a single crystal Si — 2.33 g/cm3 it is — although — the 
density of a porosity Si base changes HF solution concentration to 20 - 50% of the weight — 0.6 
- 1.1 g/cm3 It can be made to change. This porous layer tends to be formed in a P type Si base 
of the following reason. 

[001 1] Porosity Si is discovered in the research process of electrolytic polishing of a 
semiconductor, in the lytic reaction of Si in anodization, an electron hole is required for the 
anodic reaction of Si in HF solution, and the reaction is shown as follows. 
[0012] 

Si+2HF+(2-n) e+->SiF2+2H++ne-SiF2+2 HF->SiF4+H2SiF4+2 HF->H2 SiF6 or Si+4HF+(4- 
lambda) e+->SiF4+4H++lambdae-SiF4+2 HF->H2 SiF6 — here — e+ And e- The electron hole 
and the electron are expressed, respectively. Moreover, n and lambda are the number of electron 
holes required in order that Si 1 atom may dissolve, respectively, and when n> 2 or the conditions 
which become lambda>4 are fulfilled, they suppose that Porosity Si is formed. 
[0013] It can be said that P type Si in which an electron hole existsis [ porosity-] easy to beized 
from the above thing. 

[0014] on the other hand — high concentration N type Si — porosity — porosity-ization can be 
performed, without [ which gets down, therefore is not scrupulous according to P type and N 
type ] reporting being-izing and getting 

[0015] Moreover, since a lot of [ a porous layer ] openings to the interior are formed, density 
decreases below in a half. Consequently, since a surface area increases by leaps and bounds 
compared with volume, compared with the etch rate of the usual single crystal layer, it 
accelerates the chemical etching speed remarkably. 

[0016] The conditions which porosity-ize a single crystal Si by anodization are shown below. In 
addition, the start material of the porosity Si formed by anodization is not limited to a single 
crystal Si, and Si of other crystal structures is also possible for it. 
[0017] Applied voltage: 2.6 (V) 
Current density: 30 (mA-cm -2) 

Anodization solution: HF.H2 0:C2 H5 OH= 1:1:1 hours: 2.4 (time) 
Thickness of Porosity Si: 300 (micrometer) 
Porosity: 56(%) 

Thus, on the formed porosity-ized Si base, Si is grown epitaxially and a single crystal Si thin film 
is formed. 50 micrometers or less of thickness of a single crystal Si thin film are 20 micrometers 
or less still more preferably preferably. 

[0018] Next, after oxidizing the above-mentioned single crystal Si thin film front face, the base 
which will finally constitute a substrate is prepared and the oxide film and the above-mentioned 
base of a single crystal Si front face are stuck. Or after oxidizing the front face of the newly 
prepared single crystal Si base, it sticks with the single crystal Si layer on the above-mentioned 
porosity Si base. When glass is used for the reason for preparing this oxide film between a base 
and a single crystal Si layer as a base, since the direction of an oxide-film interface can make 



level low compared with the above-mentioned glass interface, the interface level generated 
according to the ground interface of Si barrier layer is because the property of an electron 
device can be raised remarkably. Furthermore, you may stick only the single crystal Si thin film 
which carried out etching removal of the porosity Si gas by the selective etching mentioned later 
on a new base. Lamination is a fan only at making it contact at a room temperature, after 
washing each front face. Dell Although it has fully stuck so that it cannot remove easily by the 
WARUSU force, further 200-900 degrees C, preferably, at the temperature of 600-900 degrees 
C, nitrogen-gas-atmosphere mind defervescence processing is carried out, and this is stuck 
completely. 

[0019] Furthermore, it is Si 3N4 to the whole base of two sheets which the above stuck. A layer 
is deposited as an etching prevention film and it is Si 3N4 on the front face of a porosity Si base. 
Only a layer is removed. This Si 3N4 You may use the Apiezon wax instead of a layer. Then, the 
semiconductor substrate which has a single-crystal-thinHllm Si layer is obtained by all removing 
a porosity Si base with meanses, such as etching. 

[0020] Lessons is taken only for this porosity Si base from the selective-etching method which 
carries out non-electrolyzed wet etching, and it is explained. 

[0021] To Crystal Si, it does not have an etching operation, but the mixed liquor of the fluoric 
acid which added the mixed liquor of the fluoric acid which added the mixed liquor of the fluoric 
acid which added buffered fluoric acid, such as fluoric acid, an ammonium fluoride (NH4 F), and 
hydrogen fluoride (HF), and hydrogen peroxide solution for Porosity Si as an etching reagent in 
which selective etching is possible, or buffered fluoric acid, and alcohol, or buffered fluoric acid, 
hydrogen peroxide solution, and alcohol, or buffered fluoric acid is used suitably. It etches by 
carrying out humidity of the substrate stuck on these solutions. An etch rate is dependent on 
the solution concentration and temperature of fluoric acid, buffered fluoric acid, and hydrogen 
peroxide solution. By adding hydrogen peroxide solution, it becomes possible to accelerate 
oxidization of Si and to accelerate a reaction rate compared with additive-free, and the reaction 
rate can be controlled by changing the ratio of hydrogen peroxide solution further. Moreover, by 
adding alcohol, the foam of the reaction generation gas by etching can be removed without 
stirring from an etching front face in an instant, and Porosity Si can be **********ed uniformly 
and efficiently. 

[0022] HF concentration in buffered fluoric acid is more preferably set up in 1 - 70% of the 
weight of the range still more preferably one to 85% of the weight one to 95% of the weight to an 
etching reagent, and the NH4 F concentration in buffered fluoric acid is more preferably set up in 
5 - 80% of the weight of the range still more preferably five to 90% of the weight one to 95% of 
the weight to an etching reagent. 

[0023] HF concentration is more preferably set up in 5 - 80% of the weight of the range still 
more preferably five to 90% of the weight one to 95% of the weight to an etching reagent. 
[0024] H2 02 Concentration is preferably set up five to 90% of the weight one to 95% of the 
weight to an etching reagent in the range which is 10 - 80 % of the weight still more preferably, 
and does so the effect of the above-mentioned hydrogen peroxide solution. 
[0025] Alcoholic concentration is preferably set up 60 or less % of the weight 80% of the weight 
to an etching reagent in the range which is 40 or less % of the weight still more preferably, and 
does the effect of the above-mentioned alcohol so. 

[0026] 0-100 degrees C of 5-80 degrees C of temperature are more preferably set up in 5-60 
degrees C still more preferably. 

[0027] Manufacturing processes, such as isopropyl alcohol besides ethyl alcohol, etc. cannot be 
practically hindered by the alcohol used for this process, and it can use the alcohol which can 
desire the alcoholic above-mentioned addition effect further. 

[0028] Thus, lamination of the single crystal Si layer equivalent to the usual Si wafer is carried 
out evenly and uniformly, and the obtained semiconductor substrate is formed in the large area 
throughout the substrate. 

[0029] The single crystal Si layer of this semiconductor substrate is separated by **********ing 
a partial oxidation method or in the shape of an island, an impurity is doped, and p or an n 
channel transistor is formed. 



[0030] 

[Example] Hereafter, an example explains this invention in detail. 

[0031] (Example 1) Drawing 1 is the cross section of the liquid crystal display object of this 
example, and drawing 2 is the plan of a lower substrate. 

[0032] The TFT substrate which consists of Si wafer with which the electrode for driving liquid 
crystal was formed (It is hereafter called a "bottom substrate".) The light-filter substrate which 
consists of low-fever expansion low alkali glass (it is hereafter called a "top substrate".) After 
performing orientation processing, the sealing compound 6 which mixed the non-conducting 
spacer 4 which has the almost same path as liquid crystal layer thickness, and the conductive 
spacer 5 was formed in the pattern predetermined by screen-stencil at the lower substrate, 
lamination pressurization heat hardening was performed for the vertical substrate, and the cell 
group was performed. After this, fluoric acid-proof nature rubber was covered except for directly 
under [ of the liquid crystal pixel section ] to the front face and opposite side in which TFT of an 
upper substrate is formed, Si wafer was partially removed to the insulating layer using the mixed 
liquor of fluoric acid, an acetic acid, and a nitric acid, and the penetrated type liquid crystal 
image display equipment by the light transmission was completed. 

[0033] A non-conducting spacer or conductivity spacer is not sprinkled at all by the pixel 
section 8, either. A cell gap is determined by the non-conducting spacer 4. Except for the 
electrode putt 9 section, the metal conductive connection putt 3 made from AL is formed in the 
seal section of the lower substrate 1. Therefore, the flow of a vertical substrate is made from 
the 7/conductivity spacer 5 of common transparent electrodes/the metal flow connection putt 
3. 

[0034] Since a spacer did not exist in the pixel section 8, the white omission by disorder of the 
orientation of liquid crystal etc. did not occur, but good display grace was obtained. Moreover, 
since it is connectable with a lower electrode from the circumference of the display area of an 
upper substrate at homogeneity by forming the vertical connection putt 3 or more [ of seal 
length ] in 2/3, the reliability of connection improves. Furthermore, when resistance of the 
portion (common transparent electrode 7) corresponding to each pixel of an upper substrate 
connected equally from the circumference of display area, variation decreased and display 
nonuniformity did not occur. 

[0035] In addition, the TFT substrate which consists of the above-mentioned Si wafer was 
produced using the production method of the porosity Si use semiconductor substrate 
mentioned above. 

[0036] Moreover, the upper substrate 2 was produced by the following methods. 
[0037] As a black matrix, the chromium-dioxide film was first formed by the sputtering method, 
and photo etching was performed to the low thermal-expansion low alkali glass substrate at the 
predetermined pattern. Next, after forming red, blue, and the filter of each green color by the 
pigment-content powder method and preparing a topcoat layer, the ITO layer was further formed 
and completed by the sputtering method. 

[0038] (Example 2) As shown in drawing 3 , the liquid crystal display object was produced like the 
example 1 to the upper substrate 2 except having carried out the laminating of the metal layer 
10 which consists of Cr also to the seal section. 

[0039] Since the connection of a vertical substrate served as the 10/conductivity SU **-sir 5 of 
metal layers/the metallicity flow connection putt 3, compared with the case where a transparent 
electrode is minded, the reliability of connection improved further, and the high picture of display 
grace was acquired. 

[0040] (Example 3) By forming polycrystal silicon on quartz glass as an upper substrate (TFT 
substrate), producing a field-effect transistor to a polycrystal silicon thin film, and connecting 
with it, a complementarity element and its integrated circuit were produced, and the pixel change 
element required for liquid crystal image display equipment and the drive circuit were formed. 
[0041] Moreover, as a lower substrate, as a black matrix, the chromium-dioxide film was formed 
by the sputtering method, and photo etching was first performed to the quartz-glass substrate 
at the predetermined pattern. Next, after forming red, blue, and the filter of each green color in a 
staining technique and preparing a topcoat layer, the ITO layer was further formed and 



completed by the sputtering method. 

[0042] The liquid crystal display object was produced like the example 1 except having made the 
path of the conductive spacer 5 larger 3% than the path of the non-conducting spacer 4 using 
the bottom substrate of besides. 

[0043] Since the path of the conductive spacer 5 is large, when pressurizing at the time of a cell 
group and taking out a cell gap, the deformation of the conductive spacer 5 was larger than that 
of the non-conducting spacer 4, and the connection between vertical substrates became better. 
[0044] In addition, although the difference of the path of the conductive spacer 5 and the non- 
conducting spacer 4 was made into 3% in this example, this should just be 5% or less. 
[0045] (Example 4) The liquid crystal display object was produced like the example 1 using the 
plastics spacer soft as a conductive spacer except having changed the diameter of a spacer, 
using a stiff silica spacer as a non-conducting spacer. 

[0046] The path of a non-conducting spacer was chosen so that a predetermined cell gap might 
be obtained, and the path of a conductive spacer was enlarged 3% from the path of a non- 
conducting spacer. When pressurizing at the time of a cell group and taking out a cell gap, since 
the path of a non-conducting spacer is large still softer, deformation becomes it is large and 
good [ the electrical installation during the upper and lower sides ]. Furthermore, the cell gap 
was correctly formed by the non-conducting spacer. 

[0047] In addition, although the difference of the path of the conductive spacer 5 and the non- 
conducting spacer 4 was made into 3% in this example, this should just be 5% or less. 
[0048] 

[Effect of the Invention] Above, like explanation, since a SU **-sir does not exist in the pixel 
section according to this invention, white NUKE does not occur. Moreover, by preparing vertical 
connection putt or more [ of seal length ] in 2/3, since it is connectable with a lower electrode 
from the circumference of display area at homogeneity, low resistance-ization of the 
improvement in reliability of connection and an upper electrode (common transparent electrode) 
can be realized, and display nonuniformity is not generated, either. Furthermore, since it is cheap 
compared with a conductive SU **-sir, a non-conducting SU **-sir can acquire the high liquid 
crystal display object of display grace by the low cost. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

CPrawmgJJ The cross section of the liquid crystal display object of this invention. 

[Drawing 2] The outline plan of the lower substrate of the liquid crystal display object of this 

invention 

[Drawing 3] The cross section of the liquid crystal display object of this invention. 



[Translation done.] 



